Cell-cycle regulation of insulin-stimulated tyrosine aminotransferase activity in rat hepatoma cells.
Amongst the proteins that are subjected to variation during the cell division cycle few are under hormonal regulation. The variation in amount of tyrosine aminotransferase (TAT) in the hepatic tissue is under the control of glucagon, glucocorticoids and insulin. It has been reported that the inducibility of TAT activity by dexamethasone in rat hepatoma (HTC) is limited to the late G1 and the S portions of the cell cycle. Evidence is presented in this report that in the rat hepatoma Fao, insulin (which has the capability to promote both cell growth and hormonal effects via its own receptors) modulates the TAT activity during the cell cycle. The maximal insulin-stimulated induction of TAT activity was observed at the end of the G1 phase and then decreased as cells progressed through their mitotic cycle. The number of insulin binding sites per cell was decreased by only 30% during the same period of time. Furthermore, the extent of receptor autophosphorylation decreased in the same proportion, suggesting that insulin receptors remained functional through the whole cell cycle. In fact, another insulin-stimulated cellular function, neutral amino-acid transport, was not modified as cells progressed into the S phase. Hydroxyurea, which is known to prevent cell progression into the S phase, stabilized the insulin-induced TAT activity at its maximal level for several hours. Reciprocally, removal of hydroxyurea resulted in a concomitant decrease in TAT activity and reinitiation of DNA synthesis.